A bstract. L-Phenylalanine ammonia-lyase (PAL) aotivity develops in excised bean axes after approximately 5 hours of incubation and reaches a maximum level after 14 hours of incubation. Light does not affect the development of aotivity, but puromycin, cycloheximide, actinomycin D, and 5-fluorouracil inhibit.
In a recent paper, I reported that DL-p-fluorophenylalanine stimulated the fresh weight increase of excised bean axes by 20 to 40 % (16) . The suggestion was made that the stimulation by fluorophenylalanine migh-t be due to effects on the metabolism of various phenylalanine-derived compounds, such as the flavonoids and coumarins. Since Lphenylalanine ammonia-lyase (E.C. 4 .3.1.5), (PAL) catalyzes the conversion of L-phenylalanine to transcinnamic acid, the postulated initial reaction on the pathway from L-phenylalanine to the phenolics (7), it was of interest to determine if the axes contained PAL activity during the period under observation, and if so, what the effects of fluorophenylalanine on this activity would be. Examination of the axes has shown that PAIL activity does develop during incubation and a recenit commun-ication discussed the effects of abscisin II, cycloheximide, and actinomycin D on the development and retention of activity ( 17) .
This report concerns the course of PAL activity in excised bean axes and in seedlings germinated in the intact seed. Described are the effects of D-pfluorophenylalanine, and various compounds which may be involved in the phenolic metabolic pathway, on both the development of PAL activity and the in vitro conversion of L-phenylalanine to transcinnamic acid.
Materials and Methods
The embryonic axes were excised from the dry seed of Phaseolus vulgaris L. (var. White Marrowfat). The incubation procedures and determination of fresh weight were as previously described (15) . Since no effect of light on the course of axis PAL activity was found, incubation was under ordinary laboratory light conditions, except where otherwise specified in the Results section. Intact seeds were germinated in vermiculite either in complete darkness or under normal laboratory light conditions at 26 ± 10. The extraction of PAL from the axes has been described (17) .
PAL activity was determined either spectrophotometrically (20) or with the radioactive assay of Koukol and Conn (7) as modified by Young and Neish (18) . In both procedures tlhe reaction mixture consisted of 150 1umoles borate buffer. pH 8.8, and 0.5 ml extract in a total volume of 3.0 ml. Tn the spectrophotometric assay, 15 ,umoles of L-phenylalanine were added, while in the radioactive assay 10 umoles were added. In the radioactive assay, 0.25 juc (0.02 jumoles) of L-phenylalanine-1-l"C were also added. Incubation was for 2 hours at 370.
In the spectrophotometric assay, activity was determined by the increase in absorbance at 290 mju. 
WALTON-L-PHI ENYLALAN IN E AM MON I A-l,YASE ACTIVITY IN BEANS
Tah!e V. Effects of i-Tyrosine, Trans-cinnamic A4cid and Cinnanic .4cid compares the PAL activity in the axes after 14 and 24 hours of incubation in complete darkness, and under either approximately 5 or 1000 ft-c of continuous fluorescent and incandescent light. The results indicate that light is not required for development of PAL activity nor does it prevent the loss of activity after longer incubation periods. The development of PAL activity in axes incubated under 1,000 ft-c was actually slightly inhibited. Engelsma has reported that removal of the cotyledons from gherkin seedlings reduced the light requirement for development of PAL activity (3). In order to determine if the lack of light sensitivity was due to excission of the axes, intact seeds were germinated in the dark or under normal laboratory light conditions for up to a period of 4 days (fig 2) . There is almost no detectable activity in the seedlings until about 20 hours after the beginning of imbibition. At 48 hours, the PAL specific activitv is about the same in the hypocotyls as in the roots. However, the activity in the roots continues to rise over the next 48 hours, while that in the hypocotyls decreases to an almost undetectable level. As was found for the axes, there is no effect of light on the apparent PAI activity in either the roots or hypocotyls during this period. Although 
Discussion
The results show that the excise(d axes develop PAL activity during the period of time in wlhich both D-and L-p-fluorophenylalanfine are effective in promoting growth. However, the results suggest that the growth promotive effect is independent of phenolic metabolism if the deamination of L-phenylalanine by PAL is the sole method of entry into the pathway. Development of PAL activity is inhibited by 5-fluorouracil and stimulated by L-tyrosine although neither affects growth, suggesting that PAL activity is not important for growth during the period of incubation. The fact that D-p-fluorophenylalanine is not deaminated suggests that the growtb stimulation is not due to the production of fluorinated cinnamic acid derivatives unless racemization occurs. The striking difference between the effects of D-and L-phenylalanine on the development of PAL activity indicates that racemization occurs to a limited extent if at all.
PLANT PHYSIOLOGY
The inhlibition of development of PAL activity by L-phenylalanine has been reported by Zucker for potato slices (20) . The inhibition was attributed to the formation of trans-cinnamic acid, which as he reported and is confirmed here is an inhibitor of the development of enzyme activity. The lack of inhibition bv D-phenvlalanine, which is not deaminated, is consistent with this hypothesis. The effects of cinniamic acid oIn the development of activity in the bean axes are complicated, however, by the strong and parallel inhibitory effects on growth, suggesting the possibility that cinnamic acid may have a broader effect on metabolism than inhibition of PAI, svnthesis. Trans-cininanmic acid has been reported to have an inhibitory effect oIn the indluction of nitrate reductase in corn seedlings but the rate of overall protein synthesis wvas inhibited to at least the sanme extent ('13). Trans-cinnamic acid lhas also beeii reported to have aniti-auxin properties (14) .
The lack of an inhibitorv effect bv either i.-tyrosinie or p-couniiaric acid on the in vitro deamination of i-phenvlalanine differs from the results reported by Kotikol and Conn for barley, (7) and by Young and Neislh for wheat (18) . Both groups reported that these compouinds were effective inhibitors of i.-phenvyllanine deamination and the latter workers also reported that L-phenlylalanine had little or no effect on the deamination of L-tyrosine. The bean atxes also differ from either wheat or barley in that they do not contain any measurable tyrosine ammonia-lyase activity. The lack of such activity in the stems and leaves of Phaseolus vidgaris has also been recently reported by Young et al. (19) . These differences between the enzymes from bean, barley, and wheat suggesit that not only have the latter 2 acquired the abilitv to deaminate L-tyrosine, but that deamination of L-phenvlalanine may be regulated by their level of L-tyrosine.
As noted before, the apparent lack of a light effect on the development of PAL activity in either excised embrvonic axes or intact seedlings differs from the results reported by several investigators. At present, it is not known whlat factors mav contribulte to thIiis (lifference.
